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H2NNO plays a central role as the initial intermediate in the NH2 + NO reaction. As the simplest N -nitrosamine,
it is also the basis for understanding how specific substituents subtly change the structure of the NNO unit in larger ni-
trosamines, an important set of compounds that can be produced in foods by nitrites, but which are commonly carcinogenic
to humans. Due to its perceived instability, H2NNO has never been isolated and spectroscopically characterized in the gas
phase, but, by means of Fourier transform microwave spectroscopy in combination with millimeter-wave double reso-
nance techniques, the rotational spectrum of the normal and six of its rare isotopic species have been measured to high
accuracy between 15 and 90 GHz. For each isotopic species, all three rotational constants have been determined to a
fractional accuracy of 10 ppm or better; nitrogen quadrupole coupling constants have also been derived to very high ac-
curacy. By correcting the experimental rotational constants for vibrational corrections calculated theoretically, a precise
semi-experimental structure has been derived. These findings are consistent with new CCSD(T) calculations which predict
that the equilibrium geometry of H2NNO is planar, but that it possesses an extremely flat H2N-X potential, like NH3. Other
aspects of this joint work, including the bond order inferred from the eQq(N) coupling constants, and the issue of planarity
in substituted derivatives of the form R1R2NNO, will be discussed.
